Summary.-The glycosaminoglycan (GAG) content of stomach carcinoma tissue was compared with that of non-neoplastic mucosa. GAG synthesis was also studied, by an analysis of 35S-labelled material after incubation of tissue segments in medium containing 35SO4. No significant difference was found between the amount of GAG and its components in the medullary carcinoma tissue and in non -neoplastic mucosa, but GAG synthesis of the carcinoma tissue was at a much higher rate than that of the non -neoplastic mucosa. In the autoradiograph, high 35S uptake in the carcinoma cells was observed. The GAG content of the scirrhous-carcinoma tissue was about twice that of medullary carcinoma.
THERE ARE TWO DIFFERENT TYPES of acid mucosubstance in the gastrointestinal mucosa, acid glycoproteins and proteoglycans. The changes in composition of acid glycoproteins in the gastrointestinal diseases have been studied histochemically and biochemically by many workers (Schrager & Oates, 1978; Kawasaki et al., 1971; Filipe, 1975; O'Gorman & LaMont, 1978) . Recently, more precise knowledge of the changes in glycosaminoglycan (GAG) metabolism in various tissue disorders has been acquired, but it is not yet clear to what extent the changes of GAGs occur in neoplastic tissue. Tissue culture has shown that all mammalian cells, both epithelial and nonepithelial, can synthesize GAGs, and also that a striking increase in GAG synthesis occurs after viral transformation of both fibroblasts and kidney cells (Suzuki et al., 1970; Kraemer, 1971; Ishimoto et al., 1966; Satoh et al., 1973; Makita & Shimojo, 1973) . Symonds (1978) has reported that increased levels of hyaluronic acid and heparan sulphate, as well as a substantial increase in the total amount of GAGs, was characteristic of human colonic adenocarcinoma. Kojima et al. (1975) Analytical procedures used in this study were essentially the same as described in our previous paper (Takeuchi et al., 1976 resulting precipitate was washed with 80% aqueous ethanol, acetone-dried, and dissolved in water to give a concentration of 5 ,umol/ml as hexuronic acid. Hexuronic acid was assayed by the carbazole method (Bitter & Muir, 1962) using glucuronic acid as standard. For the identification of individual GAGs, the digestion of mucopolysaccharides with chondroitinase ABC, chondroitinase AC and Streptomyces hyaluronidase was carried out as described in our previous paper (Takeuchi et al., 1976) . Contents of the individual GAGs (i.e., chondroitin 4-sulphate and 6-sulphate, dermatan sulphate, hyaluronic acid and heparan sulphate) -were determined according to Hata & Nagai (1973) as follows: (a) after electrophoresis, the cellulose acetate was stained with Alcian blue (0-2 g/100 ml of 0-1% acetic acid) and, as a result, the coloured spots showed in positions corresponding to the individual standard GAGs, (b) each coloured spot on the cellulose acetate strip was cut out and extracted with 1 ml of 50% cetylpyridinium chloride in a boiling water bath for 15 min. The absorbance of Alcian blue in the extract was measured at 615 nm. Calibration curves for each GAG were obtained from the absorbance of the standards run concurrently.
Incorporation of 35SO4 into GAG synthesized by each tissue.-Immediately after surgical excision, each tissue wNas cut to thin slices, which were incubated in the following medium: 10% dialyzed calf serum (Research Institute for Microbial Diseases, Osaka University, Osaka) in Eagle's minimal essential medium (GIBCO Cat. No. F-12) containing 10 ,uCi of 35SO4/ml (sp. act. 3-3 Ci/mmol). After 1 h incubation at 37°C, the tissue slices were removed and placed in chilled 80% ethanol. Some of tissue segments were washed with 80% aqueous ethanol embedded in paraffin and sectioned. The sections were stained with Alcian blue, covered with photographic emulsion (Sakura NR-H2, Konishiroku Photo Industries Co. Ltd., Tokyo, Japan) and an autoradiograph was made to locate the 35S-labelled materials in the tissues.
Some of the tissue segments after incubation were analyzed to identify 35S-labelled materials. The tissue element on the surface of these segments fixed -with ethanol was ascertained histologically, and unwanted areas were cut out. 
GAG synthesis
The synthesis in medullary carcinoma tissues, which consisted of carcinoma cells arranged in irregular masses with scanty interstitial tissue, was compared with that of non-neoplastic mucosa from the antrum of the same stomach. In an autoradiograph, 35S-label was visible in the carcinoma cells, but not in the stroiiial components ( Fig. la & b) . In the nonneoplastic mucosa, 35S-label was very slight except in some intestinal metaplastic epithelial cells (Fig. 1c) .
In order to identify the 35S-labelled materials in the autoradiograph, the area of the tissue segments ascertained histologically was analysed. About 80-90% of the 35S label in the high-mol. wt material (which remained at the origin after chromatography) could be detected in the purified GAG fraction. This was analysed by electrophoresis on cellulose acetate membrane using pyridine/acetic acid buffer (pH 3.5) and the strips were stained with Alcian blue. Faint bands with the same mobility as standard hyaluronic acid, heparan sulphate, dermatan sulphate and chondroitin sulphate could be detected in all tissues tested. 35S-labelled compounds corresponding to individual GAG components were measured by scintillation. The radioactivity and Alcian blue-positive band corresponding to standard chondroitin sulphate were susceptible to both chondroitinase ABC and chondroitinase AC, so they were identified as chondroitin sulphate. A radioactive Alcian blue-positive band of similar mobility to dermatan sulphate was insensitive to chondroitinase AC, but degraded by chondroitinase ABC, thus confirming its identity as dermatan sulphate. A small band and the radioactivity corresponding to standard heparan sulphate were not susceptible to either enzyme. This component was taken to be heparan sulphate. As shown in Fig. 2 . Histochemical study has shown that the presence of acid mucosubstance was specific to the immature state of the epithelial cells of the gastric mucosa (Kobori & Oota, 1974) and that 35SO4 incorporation into the generative zone of the non-neoplastic gastric mucosa was very high (Shimamoto, 1975) . It was reported that newly synthesized GAG accumulated at-the epithelial-mesenchymal interface during embryonic organogenesis (Bernfield & Banerjee, 1972 (1965, 1966) (Kojima & Yamagata, 1971 
